This article traces the evolution of the eco-city as a concept and an urban planning model over the last 40 years, outlining the various definitions, applications and critiques of the term historically and today.
History offers up many grand, utopian ideas for how to use the tools of architecture, engineering, planning and design for the betterment of society as a whole. Many of the visionaries in the urban planning canon such as Ebenezer Howard, Frank Lloyd Wright and Le Corbusier rejected the idea of gradual improvements to the conditions of existing cities in favour of comprehensive transformations of the urban environment (Fishman 2003) . Over the years, the nature of utopian solutions have tended to reflect broader socio-economic trends and public concerns. Howard's Garden City was intended to be a cure for the environmental and moral hazards of cities of the Industrial Revolution (Basiago 1996; Hall 2002; Kostof 1991) . Orderly modernist tower blocks were a remedy for the chaos of urban slums in the post-war era, and large highways and boulevards a cure for congested roads and a nod towards the ascendance of the private automobile as the primary mode of transportation (Hall 2002) . In more recent times, many cities have created gleaming, homogenized financial districts in order to enhance their ability to compete for investment on a global scale (Albrechts 1991; Fainstein 2001) .
In line with the tendency for utopian planning ideas to reflect broader societal concerns of their time, over the last 40 years academics and practitioners in planning and related fields have proposed a range of approaches to urban development that address concerns about the environment and sustainability. These include McHarg's (1969) ecologically sensitive approach to land use planning, the compact city (Breheny 1992 ; Commission of the European Communities 1990; Jenks et al. 1996) , the codified principles of 'neotraditional town planning' espoused by the New Urbanists (Calthorpe 1993; Katz 1994 ) and the eco-city. The eco-city, an idea that initially developed out of grassroots environmental movements of the 1960s and 1970s, will be the focus of this article.
Today, people use the term 'eco-city' to describe a wide range of urban projects, from small retrofits to large-scale new towns. To encapsulate this diversity, this article conceptualizes the eco-city not as a single entity but rather an 'umbrella concept' ( Jabareen 2006 ) pulling together a collection of both normative and procedural principles about how to create more sustainable urban areas. While concern for the natural environment has been a common theme throughout the history of Western urban planning (Wong and Yuen 2011) , eco-cities bring this concern to the forefront of the planning process. Eco-cities were originally conceived of as small-scale interventions in existing built environments. These interventions were to be developed through a bottom-up process led by citizens and architects motivated by concerns about ecological limits and social equity. Contemporary eco-city projects, particularly those appearing in Asia and the Middle East, are more likely to be large, ambitious, technologically driven projects led by state and private sector actors. These projects like to advertise their 'eco-ness'. Their plans and publicity materials contain bold claims, ambitious targets, attractive designs, innovative technologies and, quite often, a whole lot of green. Yet while environmental concerns remain a driver of these projects, they are also mobilized in the pursuit of larger aims and objectives which are as likely to be political or economic in nature as environmental.
Despite the popularity of the concept over the years and the recent spate of high-profile eco-city projects, there have been surprisingly few attempts to critically evaluate the eco-city's broader meaning and implications. The aim of this article is to contribute to filling this gap through a critical review of the way in which the concept has been elaborated in theory and practice over the last 40 years. The article is divided into four sections. The first reviews attempts to define the eco-city and explores how the concept relates to the broader debates around urban sustainability more generally. The article then traces the evolution of eco-city initiatives from the small-scale, bottom-up initiatives led by environmental activists in the 1970s to the ambitious, technologically driven eco-cities of today. The next section considers the extent to which eco-city projects are driven by economic as well as environmental objectives. The final section explores the role that the eco-city might play in a broader transition to a more sustainable society.
Defining the Eco-city
How does an eco-city differ from a normal city, or even a sustainable city? The term was first coined in the 1980s by Richard Register, a California-based architect and environmental activist, who defined an eco-city in 1987 as 'an urban environmental system in which input (of resources) and output (of waste) are minimized' (Register 1987) . As the concept's usage has become more widespread, so too have the meanings associated with it and the diversity of projects adopting the label. A consistent theme in the literature on eco-cities is that there is no one accepted definition of the concept ( Joss 2011a; Keeton 2011; Roseland 1997) . Those definitions that do exist tend to be either lists of principles or very broad. Roseland (1997) argues that literature on a collection of ideas including reduction in car use, wetland restoration and affordable housing should all be considered as part of an eco-city framework. Kenworthy (2006) argues that the eco-city should incorporate ten key dimensions, with sustainable urban form and transport at the core of the model.
One route to developing a definition is to look at actual eco-city projects themselves. Joss (2011a) did just this, conducting a survey of eco-city initiatives around the world. He identifies three types of eco-city projects: new developments, expansions of urban areas and retrofits, in which existing cities adopt eco-city principles. The diversity of initiatives using the term eco-city discovered in Joss's survey reinforces the challenge of developing a meaningful definition of the term. Ultimately, Joss elects to define eco-city broadly once again, using three analytical categories: an eco-city must be a development of substantial scale, occurring across multiple sectors, which is supported by policy processes ( Joss 2011a, p. 280) .
Some hold that the lack of a clear definition of the eco-city detracts from its value and argue that we need some sort of standard or set of indicators to evaluate progress and measure a project's 'eco-city-ness ' (International Eco-city Framework and Standards 2011; Keeton 2011; Kline 2000) . Such standards would clarify the line between an eco-city and a city with some environmentally friendly aspects. A competing viewpoint is that a broad definition of an eco-city is a positive thing, as some degree of flexibility in how to achieve the eco-city is necessary in order to deal with the variety of contexts in which the model will be applied (Afiff 2010; Lye and Chen 2010a; Surjan and Shaw 2008) .
The existing broad definitions of the eco-city help differentiate it from normal cities but do not clarify what distinguishes an eco-city from any other urban sustainability initiative. This is not helped by the inconsistency in the way the term is used. With no particular standards to meet in order to use the term, any project, even one with limited sustainability credentials, is free to call itself an eco-city. Meanwhile, some ambitious projects do not consistently describe themselves as eco-cities. In particular, it is difficult to determine what differentiates an eco-city retrofit initiative from other, similar, sustainability initiatives occurring in cities around the world. While some cities explicitly adopt the 'eco' label, others, such as Curitiba, Brazil, have had the label applied largely by outsiders (Downton 2009; Kenworthy 2006; Suzuki et al. 2010) .
Adding to the confusion is the considerable overlap between the literature on eco-cities and that on urban planning and sustainability more generally. The primary themes discussed in the literature on urban sustainability are compactness, sustainable transport, density, mixed land uses, diversity, passive solar design and greening ( Jabareen 2006) , all of which are also commonly mentioned in discussions of eco-cities. There is one thing, however, that distinguishes the two bodies of literature. In contrast, much of the broader literature on sustainable cities is analytical, attempting to test various propositions about what makes a city sustainable, until recently, most of the literature on eco-cities focused on normative prescriptions for achieving eco-city status (Girardet 2008; Kenworthy 2006; Register 2002) . The relationship between planning and urban design interventions and sustainability objectives is heavily contested in the academic literature (Bulkeley and Betsill 2005; Williams 2009 ). Yet many articles on eco-cities gloss over or do not even acknowledge these debates. Some works simply consist of a very general and uncritical discussion of some of the dimensions of urban sustainability (Head and Lamb 2011; Walter 1992) .
A clear, widely agreed upon definition of the eco-city has yet to emerge. Given this, the eco-city is best conceived of as not a single entity but rather an 'umbrella concept' ( Jabareen 2006) pulling together a collection of proposals, both normative and procedural, about how to create more sustainable urban areas. This understanding of an eco-city helps explain how such a diverse and varied range of projects have used the term over the years. These projects are the focus of the next section of this article.
Building the Eco-city
Eco-city initiatives in the 1970s and 1980s were locally oriented, led largely by citizen activists focused on improving environmental conditions through the application of environmental ideas popular at the time, such as bioregionalism (Imura 2010; Pow and Neo 2010; Register 2002; Roseland 1997) . These included the establishment of a number of 'eco-villages' combining communitarian living with a low-impact lifestyle, integrating various aspects of ecological design, permaculture, ecological building, green production alternative energy and community building practices (Global Ecovillage Network). These early eco-city projects reflected the prevailing environmental discourse of the 1970s, that of ecological limits and survivalism. Epitomized in publications such as Limits to Growth and The Population Bomb (Ehrlich 1968; Meadows et al. 1974) , this perspective questioned whether economic growth could continue without increased environmental degradation (Dryzek 2005) . With few practical examples of implemented projects, this early phase of eco-city development was characterized by a gap between aspirations and achievements (Barton 2000 , cited in Joss 2011a .
The 1990s brought an explosion of interest in the environmental and sustainability dimensions of urbanization, precipitated in part by two landmark events. The first was the publication of the Report of the World Commission on Environment and Development (commonly known as the Brundtland Report) which introduced the concept of sustainable development into the common lexicon. The second was the United Nations Earth Summit in Rio de Janeiro in 1992. At Rio, member nations adopted Agenda 21, an action plan for sustainable development. The concept of 'sustainable development' proved popular and contributed to the marginalization of the more pessimistic environmental discourses of the 1970s (McManus 1996) . Sustainable development proposes that there can be a positivesum relationship between goals such as economic growth, environmental protection and social justice. It holds that the limits to development are technical, cultural and social rather than environmental (Kirkby et al. 1995 ). An understandably appealing idea, the idea of sustainable development as proposed in the Brundtland report underpins the mainstream interpretation and application of sustainability today (Adams 1993) .
The majority of urban sustainability and eco-city initiatives in the 1990s adopted sustainable development as their objective, in particular the idea of a tripartite definition of sustainability in which environmental, economic and social factors are given equal weight. In embracing sustainable development, many urban sustainability and eco-city projects have also ascribed to the closely related theory of ecological modernization, which sees environmental degradation not as an impediment, but as an impetus for growth (Dryzek 2005; Hajer 1996) . Translated to the urban arena, ecological modernization promises that technological and procedural innovation can solve urban environmental problems (Hajer 1996; Myllylä and Kuvaja 2005) . Accordingly, many contemporary eco-cities rely heavily on technology as a means for achieving their sustainability objectives (Downton 2009; Keeton 2011; The World Bank 2009) .
The Earth Summit led to a period of local and national experimentation in urban sustainability in existing cities, as cities developed and adopted 'Local Agenda 21' action plans for sustainable development (Downton 2009; Jörby 2002; Joss 2011a; Voisey et al. 1996) . In some cases, these experiments were done under the banner of the eco-city. Eco-city developments that emerged during this time tended to be demonstration projects. They were conceived of and funded by national and supranational governments in locations including Japan, India and the European Union (European Commission 2008; Gaffron et al. 2005a Gaffron et al. , 2005b Surjan and Shaw 2008; Van Berkel et al. 2009 ).
Despite the buzz and excitement created by such projects in the 1990s, very few ecodevelopments were actually completed, perhaps because environmentally minded idealism was tempered by the realities of the market (Barton 1998) . More successful were a small number of innovative sustainable urban projects developed by northern European municipalities at district and neighbourhood scale in the 1990s and early 2000s. Prominent examples include Hammarby Sjöstad in Stockholm, Vauban and Rieselfeld in Freiburg, Germany, and Bo01/Western Harbour in Malmö, Sweden. These projects combined the social and community focus of the early eco-city movement with the use of design and technology to achieve sustainability goals. While they were not explicitly labelled eco-cities, they can be seen as precursors to and inspirations for the larger eco-city initiatives that followed. Today, they are regularly cited as examples of best practice in sustainable urban development and design (Energy Cities 2008; PRP Architects Ltd et al. 2008; Ritchie and Thomas 2009) .
The developments and demonstration projects of the 1990s and early 2000s popularized the idea of incorporating sustainability principles into the planning and design of new urban areas. However, they were still relatively small, limited to neighbourhood and district scales. This changed in the mid-2000s, when ambitious plans began to emerge for entire towns or cities that would be highly sustainable. Today, the most ambitious eco-city projects are occurring primarily in Asia Keeton 2011 ). The first highly publicized proposal for a standalone eco-city was Dongtan Eco-City in 2005. Master-planned by the international engineering firm Arup, the project was to be built on the outskirts of Shanghai. While this project ultimately would not go forward, a 2009 report estimated that over one hundred other eco-city initiatives are currently under development in China (The World Bank 2009). Of these, the Sino-Singaporean Tianjin Eco-city, a collaborative project of the governments of China and Singapore, is currently the closest to completion. In 2006, Abu Dhabi, in the United Arab Emirates, introduced proposals for a new zero-carbon city, Masdar City, master-planned by the prestigious British architecture firm Foster and Partners, also currently under construction.
The eco-city is now a global phenomenon. Building an eco-city is both a powerful way to indicate a commitment to sustainability (Keeton 2011 ) and a way to differentiate a particular development in a competitive environment (Wu 2012) . Governments and developers in countries including the UK, Spain, India, South Korea, the USA and Jordan have also developed proposals for eco-city projects ( Joss 2011a) . In contrast with the smaller, bottom-up initiatives of the early eco-city movement, or the municipality-driven developments in Europe in the late 1990s, contemporary projects command much higherlevel support. Many of the new generation of eco-city and eco-town projects are initiated and/or supported by their national governments. This is the case in China, where national programmes and subsidies promote ecological innovation (Pow and Neo 2013; Shiuh-Shen 2013; van Dijk 2011) , and in the UK where proposals to build a number of new eco-towns were part of a larger programme by the government to reduce carbon emissions (Smith Morris 2011) . This highlights the need to analyse eco-cities not in isolation, or only in reference to other, similar projects, but within the political and economic contexts in which they are developed.
The large, top-down eco-city projects master-planned by prestigious international architects seen today bear little resemblance to the modest, bottom-up initiatives proposed by early eco-city advocates. Indeed, such projects can be seen as reflecting an economically driven approach to urban development as much as one focused on environmental sustainability. The sometimes uneasy coexistence of environmental and economic objectives in contemporary eco-cities is taken up in the next section of this paper.
Eco-logical or Eco-nomic?
There is substantial discussion within more critical intellectual traditions about the inherent contradictions between environmental preservation and the capitalist system (Czech and Daly 2004; Jackson 2009; White 2006) . Most contemporary mainstream eco-city projects, however, set these debates aside (Roelofs 2000) . Such projects seek to work within, rather than challenge, growth-oriented models of urban development. Most eco-city projects claim to incorporate environmental, economic and social aspects of sustainability. However, a number of recent publications drawing on detailed case studies of eco-city projects have found that economic concerns consistently take priority over environmental ones (Cugurullo 2013; Datta 2012; de Jong et al. 2013b; Shwayri 2013) . In China, for example, most eco-cities are first and foremost entrepreneurial land development projects (Shiuh-Shen 2013). While they may be sincerely committed to sustainability, economic growth and cost minimization are the prevailing concerns of Chinese authorities (de Jong et al. 2013b) . As a result, eco-cities ultimately will be judged by their economic rather than their environmental performance (de Jong et al. 2013a (de Jong et al. , 2013b .
The emphasis on economic performance results from the close ties between eco-city projects and broader economic development objectives, in particular attracting investment and enhancing intranational and international competitiveness (Datta 2012; de Jong et al. 2013b; Shiuh-Shen 2013) . Masdar City, for instance, is just one small part of a broader initiative to make Abu Dhabi a leader in the development of renewable energy technology (Nader 2009 ). Recent case study research has demonstrated that the Masdar City project is intrinsically linked to and driven by this broader economic objective (Caprotti and Romanowicz 2013; Cugurullo 2013) . One of the goals of the Tianjin Eco-city project meanwhile is to broaden and deepen economic ties between China and Singapore (Keeton 2011) . Central to the eco-city's contribution to economic development is its value in marketing and differentiating urban development projects (Shen and Wu 2012; Wu 2012) . The technology-dominated approach of some eco-city projects even promotes the commercialization of the eco-city itself, by requiring inhabitants either to pay for technological innovations or to play a role in the development of commercially viable solutions to urban sustainability (Cugurullo 2013; Evans and Karvonen 2011; Myllylä and Kuvaja 2005) .
The underlying assumption of contemporary eco-city projects that economic and environmental goals are compatible demonstrates their adherence to an understanding of sustainability as sustainable development and belief in the idea of ecological modernization. The promise that eco-cities can deliver the best of both worlds is clearly reflected in the way some eco-city projects promote themselves. A promotional document produced by the backers of the Dongtan Eco-city project states: (T)he development of Dongtan is surely ecological, but by no means at the sacrifice of the enjoyment of modern life; this should surely be the plan, which should in no way be an obstacle to its future growth (Arup Group Ltd. Understandably, promises such as these are 'hugely appealing in the current global climate of doomsday predictions and apocalyptic natural disasters' (Keeton 2011, p. 47) . But they are a long way from the visions of the early eco-city pioneers and their focus on finding a form of urbanism which respected ecological constraints. Instead, many contemporary projects 'have at their core the vision and aspiration that they are able to transcend conventional notions of ecological constraint' (Hodson and Marvin 2010, p. 303) .
Their focus on economics may create some uncomfortable contradictions for eco-city projects. Chang and Sheppard connect the eco-city with the idea of 'green capitalism', in which environmental change is supported by capital investment, individual choices and entrepreneurial innovation (Prudham, 2009, cited in Chang and Sheppard 2013) . For most eco-cities, their nature and ecology is an important selling point. However, capitalizing on this asset in order to promote growth may in time lead to its decay or destruction (Chang and Sheppard 2013) .
The idea that eco-cities can transcend ecological constraints and achieve environmental, economic and (though less frequently mentioned) social objectives is an appealing idea promoted by a powerful network of actors. This includes transnational professionals, largely from North America and Europe, who are involved in the design of many eco-city projects (Hult 2013; Pow and Neo 2013; Shen and Wu 2012; Shwayri 2013) . International institutions can also play a role. The World Bank, through their 'Eco2Cities' initiative is providing support to cities in developing countries to help them simultaneously achieve both economic and environmental objectives (Suzuki et al. 2010) . In seeking to market their services by promoting their expertise in sustainable urban development, international actors create narratives about the universality of particular approaches to achieving sustainable urbanism (Hult 2013) . Meanwhile, plans for eco-cities draw on a particular imaginary of sustainable urbanism and promote it as universally applicable (Cugurullo 2013) . In these ways, the eco-city is promoted as a product or model which, like ecological modernization, promises the survival of the capitalist system (Pow and Neo 2010) . The extent to which the eco-city can and should be considered a 'model' is considered the final section of this paper.
The Eco-city: A Universal Model or Site for Experimentation?
Eco-cities attempt to address at scale and in an integrated fashion the individual issues that are discussed at length in the sustainable urbanization literature (Dunn and Jamieson 2011; Hodson and Marvin 2010) . In doing so, many projects come to see and promote themselves as 'models' of sustainable urban form, examples which should be replicated around the world. Masdar City has described itself as 'a model for what can be achieved in other countries' (Nader 2009, p. 3957) . Arup, the designers of Dongtan, intended it to be 'a global template for sustainability in urban planning', (Bullivant 2007, p. 127 ) and a 'prototype for the future of all cities' (Hart 2007, p. 16 ). The Tianjin eco-city project is intended to be a model for the hundreds of new towns which are due to be constructed in China over the next 20 years (Keeton 2011) . Such ambitious claims can be helpful in attracting interest in a project as well as in investment and political support.
However, the presumption that the approach taken in a particular project can be universally applicable is contested. Their adherence to the principles of ecological modernization means that at times eco-cities can seem to fetishize technology, incorporating new and experimental technologies with international appeal rather than low-tech or indigenous solutions (Caprotti and Romanowicz 2013; Datta 2012) . However, this emphasis on technological innovation may not be appropriate in many contexts (Myllylä and Kuvaja 2005; Romero Lankao 2007) . Without adequate consideration of local lifestyles and standards of living, eco-city projects may end up being impractical or inaccessible to the vast majority of the world's urban dwellers who are unable to pay for such innovations (Cheng and Hu 2010; Lye and Chen 2010b; May 2008; Myllylä and Kuvaja 2005) . In this way, eco-city projects could have the undesirable effect of increasing inequality and patterns of exclusion (May 2008; Myllylä and Kuvaja 2005) .
Differences in demographics, patterns of urbanization and resource availability also lead to variations in the challenges and priorities that leaders in particular places want to use the ecocity to address. These differences may limit the applicability of the eco-city. The concept's intellectual roots are firmly in the developed world contexts of North America, Europe and Australia, as most of the literature on sustainable cities and eco-cities either is written from a Western perspective or focuses on Western practices (Lye and Chen 2010b) . Myllylä and Kuvaja (2005) argue that because the eco-city was designed to tackle challenges faced by affluent Northern cities, it is based on the presumption that the required societal structures (e.g. democracy, strong civil society and political accountability) are in place. In particular, many cities do not have the governance structures necessary to implement and manage solutions designed for North American or European contexts (Myllylä and Kuvaja 2005; Sorensen et al. 2003) . Therefore, the eco-city 'may be inherently incapable of providing a solid theoretical toolbox when analysing various strategies for urban environmental challenges in the South' (Myllylä and Kuvaja 2005, p. 226 ). An alternative argument is that the eco-city is flexible enough to be adapted to the context of different political and social systems. Wong (2011) argues for instance that due to the particularities of the Chinese context, China's eco-city ambitions might be more about implementing basic services, pollution control measures and ecosystem restoration projects that are taken for granted in the West. This perspective is reiterated by Chang and Sheppard (2013) who demonstrate that in the case of Dongtan, the project backers deployed a particularly Chinese form of urban sustainability, one different from Western eco-city norms.
Rather than providing models to emulate, the transformative capacity of eco-cities may be found in their potential to increase awareness of and test new ideas about how to make urban areas more sustainable. High-profile projects can have a substantial influence at local, national and even international levels. Projects like Dongtan and Tianjin can be seen as demonstration projects, raising the level of environmental consciousness in China (Wong 2011) . Dongtan, which only ever existed on paper, still had a profound influence in raising the bar in the theoretical discourse about eco-city planning, influencing many other new eco-city developments (Pow and Neo 2010) . Saunders (1997) , drawing on his research on a number of ecological communities in Northern Europe, recommends that experimental projects should be used to induce a gradual change of opinion. The advantage of having a demonstration project is that
The general public understands models, especially working ones, better than concepts. As well, a built example is influential because lessons from experimentation can be employed and improved for future projects, thus contributing to the evolution of good design (Saunders 1997, p. 119 ).
Eco-cities can play a role in a broader process of socio-technical transition towards a more sustainable society, serving as sites of innovation and experimentation. Spath and Rohracher (2011) describe the process of socio-technical transformation towards sustainability using a multilevel perspective on innovation (Geels 2002; Rip and Kemp 1998) . There are three levels at which innovation can occur: the micro level of protected niches, which can be test beds for new socio-technical arrangements; the meso level of socio-technical regimes, such as energy systems; and the broader socio-technical landscape of cultural norms, values and persistent socio-technical structures (Spath and Rohracher 2011) . Within this framework, eco-cities can create the space needed for the learning, interaction and building of social networks that help create niches (Bulkeley and Castán Broto 2013) .
Some eco-cities, such as Masdar, explicitly take on this role as sites for experimentation, or 'living laboratories' where technology and society are brought together as co-evolving entities (Cugurullo 2013; Evans and Karvonen 2011) . The experimentation and innovation occurring in eco-city projects is not just technological Joss (2011b) demonstrates that ecocities can also be seen as sites for experimentation in the management and governance of new models of urban development. However, it is difficult to predict whether experiments conducted in small, controlled environments can be scaled up to a level at which they may generate widespread change (Evans and Karvonen 2011; Keeton 2011) . High-profile projects like Masdar may attract significant amounts of attention and visitors, but they also may not be replicable. They are the product of a particular set of conditions, in Masdar's case, (nearly) unlimited oil wealth and a national economic development programme. Such projects risk becoming model towns, exhibits rather than real places (Keeton 2011 ).
Concluding Reflections: Utopian Dreams, Concrete Realities
Utopian models of urban planning have always had a poor track record in terms of actual implementation. Eco-city projects' chances are not helped by the fact that they are being developed within an 'entrepreneurial' paradigm in which the private sector is the primary driver of urban development, and economic growth its chief objective (Harvey 1989) . This situation creates something of a paradox for ambitious projects whose visions of a sustainable urban future cannot be made into reality without the financial backing of more entrepreneurially minded parties. By attempting to work within rather than challenge dominant approaches to urban development, eco-city projects may find themselves compromising on elements of their utopian visions. This leads to criticism from eco-city sceptics. Dongtan was proclaimed 'greenwasher of the year' by Ethical Corporation magazine in 2007 (French 2007) , while Tianjin has been criticized for not being ambitious enough in its objectives (Keeton 2011) . Masdar also had to scale back some of its original ambitious environmental objectives as a result of the 2008 financial crisis (Cugurullo 2013 ). Eco-cities will always find it difficult to achieve the delicate balance between ambition and realism (Keeton 2011 ).
This does not mean we should give up on trying to construct eco-cities. Eco-city projects, with their diverse range of approaches to urban sustainability, give us something to study, learn from and debate. The flexible nature of the concept is important, as this helps make these experimental projects happen. Like sustainability, the eco-city's popularity is in part due to its ability to mean different things to different people (Hajer 1995; Lock 2008) . It can be used as a unifying discursive 'storyline' (Hajer 1995) bringing together a variety of actors with disparate interests and objectives. Without the eco-city banner bringing the necessary actors together and serving as a constant reminder of underlying sustainability objectives, these projects might not happen at all or would drift even more towards conventional, economically driven approaches.
Just as we need to continue developing eco-city projects, so too do we need more research on and critical analyses of these projects. Too much of the existing eco-city literature glosses over the complexities of creating sustainable urban projects at scale, focusing instead on arguing for the benefits of a set of principles to guide urban planning and highlighting the successes of an extremely small number of existing projects. But it is precisely these complexities that we need to understand if the experience of existing projects is to be usefully applied elsewhere. To paraphrase a comment Roelofs made over a decade ago, we need less sets of principles derived from experience, and more descriptions of those experiences (Roelofs 2000) . Thus, a welcome contribution to the literature on eco-cities is the recent publication of a number of in-depth case studies of the development of eco-city projects (Caprotti and Romanowicz 2013; Chang and Sheppard 2013; Cugurullo 2013; Datta 2012; De Jong et al. 2013a; Joss 2011b; Shwayri 2013 ). These studies demonstrate that the construction of an eco-city is far from the simple application of a set of broadly agreed principles. Rather, it 'not only involves active physical construction but also a more subtle reconstruction and deconstruction of what it means to be an eco-city' (Pow and Neo 2010, p. 103) . Eco-city projects are simultaneously creating and drawing on imaginaries of an alternative, environmentally sustainable urban future. They offer a valuable opportunity to test ideas for improving the sustainability of urban living at a time when this is one of the most critical challenges facing humankind. For these reasons among others, academics, policymakers and practitioners must continue to engage with eco-cities in theory and practice.
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